[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanus: 07.06.2024 13:24:13

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MWUHOBPHAYKU POCCHUU
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKHIA HHCTUTYT
(TEXHUYECKHUI YHUBEPCUTET)»

YTBEPXIAIO

[TpopekTop no yueOHOMH

¥ METOJMYECKOi paboTte
b.B.IlexapeBckuii

«17» nrous 2022r.

Padouasi nporpaMMa JUCIHHILIMHBI
XUMUs
Hanpasnenne nmoarotoBku
15.03.04 ABToMaTH3AIMSI TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BO/ICTB
HamnpaBnennocTs mporpamMm 0akanaBpuara
ABTOMATH3AIUA TEXHOJOTHYECKUX MPOLIECCOB U MPOU3BOICTB
HauaJjio noarorosxku 2022 rox
Kpanuduxanms
bakanasp

®opma 00yueHus

Ounas

CDaKy.]'[I)TeT XUMHUH BC€IIECTB 1 MaTE€pHAJIOB

Kadenpa ¢puznueckoii xumuu

Cankr-IlerepOypr
2022
b.1.0.08



JIMCT COI'JIACOBAHUA

VYyeHoe 3BaHUE,
JlomKHOCTD IToanuck
bamMuHs, THUIHAIBI
Houent noueHt Maryszenko M. 1O.
JoueHt noueHT Axynosa FO.I1.

Paboyas mporpaMmMa qUCHMITIMHBI «XUMUS» 00CYXkKIeHa Ha 3aceanuu Kadeapsl GU3nIecKoi Xu-
MU
npotokon ot 20 aHBapAa 2022 Ne 5

3aBenyromuit kadeapoit C.I'. U3oToBa

OnobpeHo yueOHO-MEeTOANMYECKON KOMHUCCUEH (DaKyIbTeTa XMMHUU BEIIECTB U MAaTEPHAIIOB
npotokon ot 15 noHa 2022 Ne 9

IIpencenarens C.I'. U3ot10Ba
COI'JTACOBAHO
PykoBonuTens HarpaBieHUs! TOATOTOBKU O. A. PemuzoBa

((ABTOMaTI/I3aI_II/I${ TEXHOJIOTUYICCKUX IIPO-
IIECCOB U TPOU3BOJCTB»

JupexTop OuOINOTEKH T. H. Crapocrenko

HavajnpHUK METOOMYECKOTO OTAEa T. W. bormanoBa
y4eOHO-METOAMYECKOTO YIIPaBICHUS

HauanpHuk C. H. lenucenko
y4eOHO-METOAMYECKOTO YITPaBICHUS




COJAEP)KAHUE

1. HepequL INIAaHUPYEMBIX PE3YJIbTAaTOB OGy‘IGHI/Iﬂ IO JUCHHUIIIIMHE, COOTHECCHHBIX C

TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUSI 00PA30BATEIEHOM MPOTPAMMBL. ......vvevvieereanreesieeaneeesaneeneas 4
2. MecTO AMCUMILTUHBI B CTPYKTYpPE 00PA30BATEIBHOMN MPOTPAMMBL. .....vvevvieieeenreesieeanreesineeeeesnneennes 5
RO 100 00107 (030 0700 01070 505 TR 5
4. CONEPAKAHUE TUCIIUATIITHHBL. ..vvveesiutrresesasssreesasssseesssstssesssassseeessssssessansssseesassssssssnssssesssnssseeesanssseeessnnes 6
4.1. Pazgennl JUCIUATIIAHDBL U BUIBI 3AHITHI. ....cccvvvuuneieeesiieessssasseessesesssssssssssssssssreesssssssssn 6
4.2, 3aHATHUS JIEKIIMOHHOTO THIIA. .. .ee.uteeuteessreesseessreassesasseessesssseassssasseessesssseessssansesssessseessessnseesneesnes 6
4.3. 3aHATUSA CEMUHAPCKOTO THIIA. ..veureeeriesreessreasseessreasesssstassesssneassesssnesssesssneassesssneessessneessesssneees 7
4.3.1. CeMUHAPbI, TPAKTHUCCKHIE BAHITHSL. ..veeerurrreessnrrreesssrreessassreessassseesssssseesssnsssessanseeessnnes 7
4.3.2. JIA0OOPATOPHBIE BAHSITHSL. ...veuveeeriesreesureareesseeaseessreasesssesaseessseaneessesasseesseesneesnesasneesneesnnes 8
4.4, CaMOCTOATEIBHAS PAOOTA OOYUATOIITHIXCS. 1vveuvrressreressreeessreeessseesssseessssesssssesssssesssssessssessssseesnnes 8
5. IlepeueHb y4eOHO-METOANYECKOTO 00ECTICUECHUS IS CAMOCTOSITEIBHOM paboThl 00yJaromuxcs
18 (o115 (03100405 0105 0 & (T 9
6. @OHJI OLIEHOYHBIX CPEJCTB IS IPOBEIACHUS MPOMEKYTOTHOM ATTCCTAIIHM «...vveevveenveeeeesneaesieesnnes 9
@DOH/T OLIEHOYHBIX CPEJICTB MO JUCHUILIMHE TpeacTaBieH B [IpumoskeHun No 1 .....oooooiviiiiiiennnnn, 10
7. IlepeyeHs y4eOHBIX U3IAaHUHN, HEOOXOIUMBIX JJIST OCBOCHUS JUCIIHIITIHBL .....vvevvieveesnveenieesneennns 10
8. Ilepedyenn pecypcoB HHPOPMAILIOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»,
HEOOXOAUMBIX IS OCBOCHUS JUCIIAIIIIIHBL ... ...cceeievvrtsasseessssesssssansssssssesssssssssssssssesssssnssssessseessssns 11
9. Metoanyueckue yKazaHus Ui 00Y4arOIIHUXCS IO OCBOCHUIO JUCIIHILITHHBI «....vvevveeieesnreenieeaneennss 11
10. Tlepevyenp HHGOPMAIIMOHHBIX TEXHOJIOTHH, UCIIOIB3YEMBIX ITPU OCYIIECTBICHUH
00pa30BaTEIILHOTO MPOIIECCA TTO JTUCIIATIIIHIHE 1.vuvveessvreesssreesssesesssesssssesssssesssssesssssesssssessssesssssessnseeens 11
10.1. THOOPMAITOHHBIE TEXHOIIOTHTH ......vveavesreseeseassesseesseessesseesseessessessseassesseesseassesssesseessessnesnens 11
10.2. TIPOTPAMMHOE OOCCTICUCHIE ......vvveisvviessreressteeessseessssesesssessssseessssesssssesssssesssssesssssesssssessnseessnes 11
10.3. ba3bl JaHHBIX U UHPOPMALIUOHHBIE CIIPABOUHBIE CUCTEMBL.....c.vveerveeisreereesnreenneeareessneaneees 12
11. MarepuanbHo-TexHUUECKas 0a3a, He0OXoauMas ISl OCYIIECTBICHHs 00pa30BaTEIbHOIO
TIPOLIECCA TTO JIMICIIHTIIIIIHE ... uvveessteeessteeassseessseessseesssseesssseessteeeamteeeanseeeasbeeeasbeeeanbeeeanbeeensneesnnreesnnneens 12
12. OcoOeHHOCTH OCBOEHUS AUCUUIUIHHBI MHBAIUIAMH U JTUI[AMH C OTPaHUYE€HHBIMH
BOBMOKHOCTSIMU 3ITOPOBBS ... uvveeuteeesteeassseeaasseessseeasstesssseeanteeeanteeeasseeeasseeeasseeeasseesasseesssseessreesnnneens 12
TIPHITOIKEHIE NC 1 ..o 13



1. Ilepeyennb NJIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUSs 10 AUCHHUILIMHE, COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTaTAMM 0CBOEHUsI 00-

pa30BaTeﬂbH0ﬁ NnmporpamMmual.

B pesynbrare 1i1st ocBoeHUs: 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00y4aroUIHiics JOKEH OBIAACTh CIEAYIONMMHU pe3ybTaTaMu 00y-

YCHUS 10 JUCHUITIJINHE:.

KO,I[ N HAUMCHOBAHHEC KOMIICTCHIIMHN

KO,I[ N HAMMCHOBAHUEC MHAUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[TepedeHb IUIAHUPYEMBIX PE3YJIBTATOB O0YyUEHHMSI [0 JUCLUILUIMHE (J1e-
CKpPUITOPHI)

OIIK-1

[IpuMeHsTh €CTECTBEHHOHAYYHBIE H 00-
IEMH)KEHEPHbIE 3HaHUS, METObl MaTe-
MaTHYECKOI0 aHaJIn3a U MOJIETTUPOBAHUS
B Ipo(eCcCHOHANBHO 1eATeIbHOCTH

OIIK- 14

CocraBinser onucanue 00bEKTOB
yrpaBieHus Ha 0aze HU3NKO-XUMU-
YECKUX 3aKOHOB

3HaTh:

OCHOBHBIEC (PH3UKO-XMMHUYECKNE XapPAKTEPUCTUKU BEIIECTB, HEO0XO-
IMMBIE TIpU pa3paboTKe OOOOIIEHHBIX BAPHAHTOB PELICHUS HPO-
OneM, CBS3aHHBIX C aBTOMAaTH3alMel POU3BOJICTB, BEIOOpE HA OC-
HOBE aHAJIN3a BApUAHTOB ONTUMAJIBLHOTO HPOTHO3UPOBAHUS MTOCIIE-
CTBHH pEIICHUS TOHSATHS U 3aKOHBI XUMHUH, KHHETHUKH O JUII 00bsIC-
HEHHUS U MPOTHO3UPOBAHUS MPOLIECCOB, MPOTEKAIONINX B OKPYKAr0-
mieit cpeae (3H-1);

Ymern:

OTIpeNeNIATh M KJIACCH(PHUIHUPOBATH OCHOBHBIE XHMHYECKHE IIPO-
LEeCChl, MpU pa3paboTKe OOOOLICHHBIX BapHAHTOB PEIICHUS IPO-
OneM, CBS3aHHBIX C aBTOMAaTH3aIMel POU3BOJICTB, BEIOOpE HA OC-
HOBE aHaJIN3a BAPMAHTOB ONTUMAJIBHOTO TPOrHO3UPOBAHMS OCTIE -
crBuii pemenus (Y-1);

Biaagern:

METOZaMH BBISBICHUS W KJIacCH(UKAIUS XUMUYECKAX TPOIECCOB,
pU pa3paboTKe 0OOOIIEHHBIX BapUAaHTOB PELIeHUs MpolieM, CBs-
3aHHBIX C aBTOMAaTHU3aIlMel MPOU3BOJCTB, BHIOOPE HA OCHOBE aHa-
JIM3a BAPMAHTOB ONTHMAJIBHOTO IPOrHO3UPOBAHMS IOCIIECTBUI pe-
mrenust (B-1);




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpamMMbl.

JlucrumiamHa OTHOCHTCS K TuciuruinHaM oOs3atenbHor yactu (b1.0.08) n u3yuaercs Ha
1 kypce B 1u 2 cemecTpax.

B MeToauueckoM miiaHe TUCIUILIMHA OMUPAETCS Ha 3HAHUS, [TOJIy4eHHbIE CTYICHTaMH pa-
Hee B cpeaHeil mkose. [lonydyeHHble B mpolecce U3y4eHusl TUCHUIUIMHBL «XUMHUS 3HAHUS, yMe-
HUS U HaBBIKA MOTYT OBITh MCIIOJIb30BaHbI MPU U3YUYEHUHU CIIEHUATbHBIX AUCLIUILUIMH O HaIlpaB-
nenuto 15.03.04 «ABTomarn3anusi TEXHOJOTUYECKUX IIPOLIECCOB U ITPOU3BOJCTBY, IPU IPOXO0XK-
JEHUH TPOU3BOJICTBEHHON MPAKTUKHU, a TAKKE IIPU BBIIIOJIHEHUH BBITYCKHON KBaTU(UKAIIMOHHON
paboTHI.

3. O0LeM JUCHUILIMHEI.

Bcero,

Bun yueonoii paboter 3E/akaneM. yacoB

OO0masi Tpy10eMKOCTb 1M CHUILTHHbBI 7/ 252

(3a4ETHBIX €AUHUIY aKaJIEMUYECKHX YaCOB)

KonrakTHasi pabdoTa ¢ npenojaBarejieM: 148
3aHSTHS JICKIIMOHHOTO THITA 72
3aHSTHUS CEMUHAPCKOTO TUMA, B T.4. 72

CEeMHHAPBbI, TPAKTHYECKHE 3aHATHUS 36
nabopaTopHbIE pPabOTHI 36

KypcoBoe npoektupoBanue (KP wium KII) -

KCP 4

Jpyrye BUIbl KOHTAKTHOM paboThI -

CamocrosiTesibHasi padoTa 68

®opma Tekyuiero koutpoJas (Kp, pedepar, PI'P, acce) -

®opma npomexyTouHoii arrectauuu (KP, KII , 3auer, sx3amen) 2 3a4eTa, IK3aMeH
(36)




4. Copep:kanue TUCHUNIHHBI.

4.1. Pa3zgeapl IMCOUMIIMHLI U BUABI 3aHATHH.
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1. Crtpoenue BemiecTBa. [IpuHIUIIB 3a110J1- 16 8 - 14 | OIIK-1 | OIIK -
HEHHs JIEKTPOHHBIX 000JI0YEK aTOMOB. 14
2. [Tepuoanueckas cucTemMa 3JIEMEHTOB 14 4 - 12 | OIIK-1 | OIIK -
JI.11.MenneneeBa. 3akOHOMEPHOCTH B U3- 14
MEHEHUH CBOWCTB XMMHUYECKUX JIEMCH-
TOB.
3. KucnoTHo-0CHOBHBIEC U OKHCIUTENBHO- 14 10 20 16 | OIIK-1 | OIIK -
BOCCTAHOBUTEJIbHBIE CBOMCTBA BEUIECTB 14
4. XuMmuyeckas CBs3b 14 10 16 14 | OIIK-1 | OIIK -
1.4
S. Buzbl MexXMOIIEKYIIIPHBIX B3aUMOJEH- 14 4 - 12 | OIIK-1 | OIIK -
CTBUHI 14
4.2. 3aHsITHSA JIEKIIUOHHOTO TUIA.
No
HaumeHoBaHMe TeMBbI O6mbewM, WNunoBammon-
paznena auc-
1 KpaTKOE COJICPKaHUEC 3aHATHS aKaJ. 4achl Has popma
UTUTHHBI
1 CrpoeHue aToMa 16 [TpocMoTp U 00-
IlonsaTue o kBaHTOBOW MexaHuke. YpasHeHue Ilpe- CyXJIE€HUE BU-
muHTepa. KBanToBBIe umcia. [ITpuHIMITBI 3amOTHEHUS neodrbMa
AIIEKTPOHHBIX 000JIOYEK aTOMOB: MPUHIIUIT MUHUMYyMa (dparmenTa
sHepruu, npuHiun 3anpera llaymm, npasmwio ['yHna, nexuuu MIT Ha
npaBuia KieukoBckoro. BosOyxkaeHHoe cocTosHuE QHTJIL. SI3BIKE)
aToMa. Bo3MOXKHBIE BaJICHTHBIC COCTOSIHUS M CTCTICHH
OKHCJICHUS aTOMOB XHMHUYECKUX DJIEMEHTOB.
2 [lepuoanyeckuii 3aK0H 14 [Tpocmotp 1 06-
CoBpemeHHast (OPMYIHUPOBKA MMEPHUOJUIECKOTO 3a- CYyXJICHHE BH-
KOHa. 3akoH Mo3nmu. CTpyKTypa MepHOJIAYECKON CHU- neodpuIbrMa
creMbl dneMeHToB. [lonstne o6 S-, p-, d- u f- (dbparmenTa
aneMeHTax. llepmoanmyeckoe M3MEHEHUE CBOMCTB XH- nexmuu MIT ma
MHUYECKHX JJIEMEHTOB. AHTJI. SI3BIKE)




Ne
paszena auc-
LUIUIMHBI

HaumenosaHue TeMEI
Y KPaTKOE COJCp)KaHUE 3aHATHUS

O0OneM,
aKajl. 4achl

HNunosanmon-
Hast popma

3

KHCIOTHO-OCHOBHBIE M OKHCIIUTEIbHO-BOCCTAHOBHU-
TEJIbHBIC CBOWCTBA BEUIECTB

DNEKTPOIUTHYECKAs Tucconranus Boabl. lonHoe mpo-
u3BeseHue Boabl. Bogoponnsblil nokasarens pH — xa-
pPaKTEPUCTUKA XMMHYECKONM AarpecCUBHOCTH CPENBI.
I'mpponus coneil. OKUCINTENbHO-BOCCTAHOBUTENBHbIE
peakuuu. MeToapl COCTaBICHHs YPaBHEHMM OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIX peakuuid. Bakueimmue
OKHUCJIUTEIN U BOCCTAHOBUTEIIH.

14

XuMu4decKas CBsI3b

HMonnas u KoBaJiIeHTHasA CBSI3U. MeTo BaleHTHBIX CBS-
3eil. ['mOpuan3anus aToMHbBIX opourtaneii. Metom Mo-
JCKYJSAPHBIX OpOWTaneii B MPHOIMKCHUU JTHHEWHON
KOMOWHAIIMKM aTOMHBIX opOuTasieir. BogopoaHas cBs3b.

14

Crnaita-npe3eH-
Tamus

MexMoJeKyasipHble B3aUMOIEHCTBUS
Ban-nep-BaanbscoBbl cuiibl. OpueHTallMOHHOE, UHAYK-
IIMOHHOE U TUCIIEPCUOHHOE B3auMozelcTBue. Mex-
MOJIEKYJISIPHOE OTTAJIKMBAHUE.

14

4.3. 3aHATUS CEMUHAPCKOI0 THIA.
4.3.1. CeMuHApBbI, NPAKTHYECKHE 3AHATHS.

No
pasnena auc-
LUIUIUHBI

HanmMmenoBanue TeMbl
U KpaTKOe COoJepKaHuE 3aHATHS

O0beM,
aKaJl. 4achl

NuHoBaumoH-
Has popma

1,2

CBONCTBa XUMHYECKUX DIIEMEHTOB.

[TpyHIMIIBI 3aMIOJIHEHUS AJIEKTPOHHBIX 000JIO0UEK aTo-
MOB. CTpOeHHE DJIEKTPOHHBIX 000JIOYEK aTOMOB TEp-
BbIX 20 DJIEMEHTOB  TEPUOAMYECKON  CHCTEMBI
Hd.N.Menneneena.

8

Crnaia-nipe3eH-
Talus, TPYMIo-
Bas IUCKYCCHA -

OKHUCIUTEIbHO-BOCCTaHOBUTENIbHBIE peakiuu (OBP).
[ToHsTHE 00 OKHCIMTEIIX UM BOCCTaHOBUTEIIIX. Kiac-
cudpukanus OBP, MeTon 3eKTpOHHOTO U 3JIEKTPOHHO-
MOHHOT0 OanaHca Kak crocod ypaBHuBanust OBP.

Crnaiin-nipesen-
Tanus-

MeTtoabl pacueTa KOHIIEHTPAIUNU PACTBOPOB.

CnocoObl BBIpRKEHHS COCTaBa PacTBOPOB, HAXOJs-
IIUXCSI B KUIKOM, TBEPJOM U Ta3000pa3HOM COCTOSI-
HUSX.

10

Crnaiin-
TIpe3CHTAIHSI--

X¥UMHYECKas CBA3b

HonHast u KoBaJIeHTHAsI CBA3U. MeTo/1 BaJIEHTHBIX CBsI-
3eil. ['mOpuansanus aToMHBIX opoutaneii. Metom mMo-
JEeKYJSIPHBIX opOuTasieil B MpUOMMKEHUN JTUHEWHOM
KOMOHMHAIMM aTOMHBIX opOuTaneil. BonopoaHas cBs3b.

10

Cnann-
Mpe3eHTaIHsI-




Ne
paszena auc-
LUIUIMHBI

HaumenosaHue TeMEI
Y KPaTKOE COJCp)KaHUE 3aHATHUS

O0OneM,
aKajl. 4achl

MHaHoBanmoH-
Has Gopma

5

MeXMOJIEKYIISIpDHBIE B3AMMOACHCTBUS
Ban-nep-BaanbcoBsl criiel. OpHeHTAIIMOHHOE, HHTYKITHOH-
HOE U JIUCIIEPCHOHHOE B3auMoJiecTBUE. MEXMOIEKyIsp-
HOE OTTaJIKHUBAaHUE.

4

Cnain-
Mpe3eHTalHSI-

4.3.2. JlabopaTopHbIe 3aHATHSI.

Ne
paszena Juc-
LUIUIMHBI

HanmenoBanue TeMbl
1 KpaTKOe COoAep KaHue 3aHSATUS

O0newM,
aKaj. 4achl

[Ipumeuanue

BerynurensHoe 3aHsaTHE.

WucTpykTax mo TexHuke Oe3omacHOCTH. OCHOBHBIC
IpaBUJia MPOBEICHUS U3MEPEHHUI 1 00pabOTKH MX pe-
3ynbraToB. KoHcynpramuu no odopmienuto gabopa-
TOPHBIX PabOT.

2

IIpuroroByieHre PacCTBOPOB 3a/JaHHON KOHIIEHTPAIIHH.
OcBoeHue crioco0OB BBIPAXKEHHSI COCTaBa PacTBOPOB
U BBINOJIHEHHE pacueTa Jiisi IPUrOTOBJIEHUS PacTBOpa.
[IpuroroBnenue pacTBOPOB pPa3IM4YHOM KOHLIEHTpa-
LIUH.

IloTernmoMeTprudeckoe m3MepeHrne pH ¢ IoMOIIbiO

CTEKJIIHHOTO 3JEKTPO/Ia.
[IpuroToBneHune pacTBopa 3aJaHHOM KOHIIEHTpAalLWH,
pacuer pH pacTBOpa, MOCTpOoeHHE KaTMOPOBOYHOU
KpUBOM mpuOoOpa Ha OCHOBE U3MEPEHHOTO U TEOPETH-
4yeckoro 3HaueHus pH.

KoHaykToMeTprYecKOe TUTPOBAHUE
DNEeKTPONPOBOIHOCTh PACTBOPOB, SUEHKH TSI U3ME-
pEeHUs BIIEKTPONPOBOJHOCTH. TUTPOBaHUE CUIIBHOMN
KHCJIOTHI CUJIBHOU LIEI0YBIO.

OHDCI[GHGHI/IG XapaKTECPUCTHUK XUMHYSCKON CBS3H II0
MOJICKYJIAPHBIM CIICKTpaM

16

4.4. CamocTosiTesibHasi padoTa 00y4aloMXcsl.

No
paszena Juc-
LUTUIAHBI

Hepequb BOIIPOCOB JIA
CaMOCTOATCIIBHOTIO U3YUCHUA

O0newM,
aKaj. 4achl

®opMa KOH-
TpOJIA

1

Crpoenne atoma. IloHsATHE O KBAaHTOBOl MEXaHUKE.
VYpasuenue lllpeaunrepa. KBantoBble uncna.

4

3ammTa K.p

[TpuHIIMN MUHUMYMa SHEPTUH, TPUHIKM 3anpeta [la-
ynu, npasuiio ['ynna, npasuia KieukoBckoro.

3ammura K.p




Ne

B— [Tepeuens BOIpoCOB AJist O6newm, dopma KOH-
P CaMOCTOSITEJIbHOTO U3yUEHUS aKaj. yachl TpOJIs
LUTTAHBI

1 Bo30yxnenHoe cocrosHue atoma. Bo3mokHbIE Ba- 5 3amuTa K.p
JICHTHBIE COCTOSIHUS U CTENIEHU OKHMCIIEHUS aTOMOB XHU-
MHUYECKHX 3JIEMEHTOB.

2 CoBpemeHnHass (GOpMyJIMPOBKA TEPHOAMYECKOTO 3a- 6 3amura K.p
KoHa. 3akoH Mosznu. CTpyKTypa MepUOJIAYECKON CHU-
CTEMBI DJIEMEHTOB.

2 [Tousitue 06 S-, p-, d- u f-amemenrax. Ileproauueckoe 6 3ammuTa K.p
U3MEHEHHE CBOMCTB XMMUYECKHUX JIEMEHTOB.

3 DnekTponuTHyeckas aucconuanus Boasl. MoHHOe mpo- 8 3amura K.p
u3BeneHne BoJbl. Bonoponanslil nokasarens pH — xa-
PaKTEpUCTUKA XUMUYECKOU arpeCCUBHOCTH CPEJIbI.

3 I'maponus coneid. 4 3ammura K.p

3 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE — peakuuu. Me- 4 3amuTa K.p
TOABI COCTABJICHUSI YPABHEHUI OKUCIUTEIbHO-BOCCTA-
HOBUTEJIBHBIX peakuui. BaxkHelmme OKUCIUTEIH U
BOCCTAHOBUTEH.

4 OcHOBHBIE TTapaMeTPbl XUMUYECKOH cBi3u. MoHHas u 4 3amuTa K.p
KOBAJIEHTHAs CBsA3b. MeTOo BaJEHTHBIX CBsA3€U. ['u-
Opuan3anusi aTOMHBIX opOuTaneil. Meros MoJeKyJsip-
HBIX opOuTael B MpUOIMIKCHUHU JIMHEHHONH KOMOWHA-
LIUHA aTOMHBIX OpOUTasIeH.

4 ['uOpuau3anus aTOMHBIX OpOUTAIICH. 2 3amura K.p

4 MeTo MOJIEKYIISIpHBIX OpOUTaseil B MPUOINKEHUH JIN- 4 3ammra K.p
HEeITHOI KOMOMHAIIMY aTOMHBIX OpOUTAaNeH.

4 Bonoponnas cBs3b. 4 3ammra K.p

5 Ban-nep-BaanscoBbl cuiibl. OpueHTalIMOHHOE, HHIYK- 8 3amuTa K.p
LIMOHHOE U TUCIIEPCUOHHOE B3aUMOJEICTBHE.

5 3aBUCUMOCTb HEPTUU OT PACCTOSIHUSL JUIS PA3IUYHBIX 4 3ammTa K.p

BHUJIOB B3aMMO/ICHCTBHUS. MC)KMOJ'ICKYJ'IHpHoe OTTaJIKH-
BaHHC.

5. [lepeyeHb y4eOHO-METOANYECKOT0 0O0eceYeHHus I CAMOCTOSTeIbHOM padoThl
00y4YaKIIMUXCS M0 TUCHUILINHE,

MeTtoauueckue ykazaHus 1Ji1 00y4arolMuXcs [0 OpraHu3aliyd CaMOCTOSATENbHON padoThI
10 AMCLUIUIMHE, BKII0Yas IepeueHb TEM CAaMOCTOSTEIbHON paboThl, POPMBI TEKYIIIETO KOHTPOIIS
M0 TUCLUIUIMHE U TPEOOBaHUS K UX BBIITOJHEHUIO Pa3MEIIEHbI B 3JIEKTPOHHOI HHPOPMAIIMOHHO-

obpasosatensHoii cpeae CIIOI TU(TVY) na caiite: http://media.technolog.edu.ru

6. @OoHI OLICHOYHBIX CPEACTB AJIsl IPOBEACHUs POMEKYTOUYHOM aTTecTALMHA

CBoeBpeMEHHOE BBHIMOJIHEHHE 00yUYaIOMIUMCsl MEPOTIPUATUN TEKYILEro KOHTPOJIS MO3BO-
JSI€T TPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIM YPOBEHD («YAOBIETBOPUTEIHHO») OCBOCHUS TPEy-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.



http://media.technolog.edu.ru/

Pe3ynprarhl IUCHUIIIIMHBI CYUTAIOTCA JOCTUTHYTBIMU, €CIIA JJI1 BCEX JIEMEHTOB KOMIIE-
TEHLUI NPEBBIIIEH (IOCTUTHYT) IOPOTOBBI YPOBEHb OCBOEHUS KOMIIETEHLIMY HA IaHHOM JTalle.

Texyias arrecTanus 1o AUCUUIIIMHE TPOBOAUTCS B OpMeE cJauu OTYETOB 110 T1abopaTop-
HbIM paboTtam. K caue sx3ameHa JomycKalTCs CTYACHTHI, BBIOJIHUBIINE BCe (POPMBI TEKYILErO
KOHTPOJIA.

[TpomesxyTouHas aTTecTanus IpoOBOIUTCA B (hOpMe 3aueTa U IK3aMEHa.

3aueT npeaycMaTpUBaEeT 3alIUTY KOHTPOJIbHBIX pabOT U OTYETOB MO JIaOOpaTOPHBIM pabo-
TaMm.

DK3aMeH NpeaycMaTpUBaeT BHIOOPOUHYIO MPOBEPKY OCBOCHHUS MPETyCMOTPEHHBIX 3Jie-
MeHTOB KoMrieTeHIui. [Ipu cnaue sk3ameHa, CTyJeHT MOJIy4aeT TPU BOIIPOCA U3 IEPEUHsI BOIIPO-
COB, BpeMsl IIOJITOTOBKU CTYJICHTA K YCTHOMY OTBETY - 10 45 MUH.

[Ipumep BapuaHTa BOPOCOB HA SK3aMEHE
Bapuant Ne 1
1.Ilepuoanveckast cucTeMa Kak rpauyeckoe BhIpaXKEHUE TIEPUOIUICCKOTO 3aKoHA. V3MeHeHue
CBOMCTB XMMHYECKHUX AJIEMEHTOB BJOJIb 10 NEPUOIY U IO TPYIIIIE.
2.BTOBI XUMUYECKOU CBA3U.
3.YpaBHATH OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKITHIO.

@DOHJ| OLIEHOYHBIX CPEJCTB MO AUCUMILIMHE npeacTasieH B [Ipunoxenun Ne 1

7. llepevyeHb y4eOHBIX U31aHUH, HEO0OXOIMMBIX IJISI OCBOECHUS JUCIHIJIMHBI

a) neyaTHbIe U3aAHUS:

1. Crpombepr, A.T'., Dusnyeckass XuMusi: y4eOHHK JIJISI XUMUYECKUX crienransraoceit / A.TL.
Crpomb6epr, J.I1. Cemuenko ; noxg pen. A.I'. CtpomOepra — 7-e uzn. . — Mocksa: Briciias
mikona, - 2009. — 572 c. — ISBN 978-5-06-006161-1

2. Cysopos, A.B. O6mas xumus: yueOnuk mis BY3o0s./A.B. CyBopos, A.b. Hukonbckui,
—5-e m31. — Cankr-IlerepOypr : Xumusznar, - 2007. -624 c. — ISBN 593808-129-7

3. Kpatkwuii cipaBounuk ¢uznko-xumudeckux Bennmund / H.. bapon, A.M. Ilonamopesa,
A.A. PaBnens, 3.H. Tumodeena; mox pea. A. A. Pasnens, A.M. [TonomapeBoii. — MockBa
: 000 «THI «A3-booK», - 2009.-240 c. — ISBN 978-5-904034-03-0.

4. KoposuH, H.B. O0mas xumus: yueOHHUK IS TEXHUYECKUX HAMpPaBJIEHUH U ClelHUaIbHO-
creit /H.B. KoposuH. - 11-¢ u3n. — Mockga : Beicmas mikoia, - 2007. - 557 ¢. — ISBN 978-
5-06-004403-3.

0) 2JIEKTPOHHBbIE U31aHMSI:

1. OcHoBsl 00meit xumuu : yuebnoe nocodue / FO. I1. Axynosa, E.H. CmupnoBa, A.A.
Wnbun, B.H. Hapaes ; MunucrepctBo o0pazoBanus u Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii  rocyaapCTBEHHBI TEXHOJOTHYECKHM MHCTUTYT (TEXHUYECKUN
YHHUBEpCHTET), Kadeapa puznueckoit xumun . — Cankt-IlerepOypr : CIIGI TU(TVY), 2015.
—61c. // CTIGI TU(TY). Daektponnas 6udauorexa . — URL: https/technolog.bibliotech.ru
nata oopamenus:(18suBaps 2022 r.) . — Pexxum noctyna : Juis 3aperucTpUPOBAHHBIX M10JIb-
30BaTEIICH.

2. CaoiicTBa pacTBOPOB 3IEKTPOIUTOB : yueOHoe mocobue / FO. I1. Akynosa, E.H. Cmup-
HoBa, E.A. TlaBnoBa, A.A. Unsun ; MunuctepcTBo o0pa3zoBanus u Hayku Poccuiickoit
Oenepanun, Cankt-IlerepOyprckuil  TOCYJapCTBEHHBINM TEXHOJOTHYECKHI WHCTUTYT
(TexHuueckuil yHuBepcuteT), Kadenpa ¢usznueckoil xumun . — Cankr-IletepOypr :
CIIOI' TU(TY), 2016. — 62¢c. // CIIOI'TU(TY). Dnexrponnas 6ubmmorexka . — URL:
https/technolog.bibliotech.ru gara o6pamenus:(18suBapst 2022 r.) . — Pesxum goctyma :
JUTSI 3apETUCTPUPOBAHHBIX TIOJIB30BATENCH.

3. CamocrosTenpHas paboTa B Kypce "dusndeckas Xumus'" (JUIsI HEXUMHYECKIX HaTpaBiie-
HUH noArotoBkn) : yuebnoe nocodbue / FO. I1. Axynosa, E.H. CmupHoBa, E.A. [1aBnosa,
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A.A. Unbun ; MuamncTepcTBO 0Opa3zoBanus u Hayku Poccutickont @enepanun, Cankr-Ile-
TepOyprcKUii TOCYTAapCTBEHHBIN TEXHOJOTUYECKUN MHCTUTYT (TEXHUYECKUN YHUBEPCH-
TeT), Kadenpa ¢puznveckoit xumun . — Cankr-Ilerepoypr : CIIGI TU(TY), 2018. — 81c. //
CIIGI' TU(TY). Daexrponnas obudaroreka . — URL: https/technolog.bibliotech.ru gara 06-
pamenus:(18saBaps 2022 r.) . — Pexxum 1ocTyma : A1 3aperucTpUpPOBaHHBIX MTOJIH30BaTe-
nei.

8. Ilepeuenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « UHTEP-
HeT», He00XOAMMBIX /IJISi OCBOEHUS TUCIHHUILIMHBI

1. YueOnsrii uian, PI1J] u yueOHO-MeTomuueckue marepuasbl: http://media.technolog.edu.ru

ANEKTPOHHO-OMOIMOTEYHBIC CUCTEMBI:

2. «DneKkTpoHHBIH YnTambHbIH 3211 — bubnumoTex» https://technolog.bibliotech.ru/;

3. «JIanpy» http://e.lanbook.com

4 tom-spbgti.narod.ru

5. ®enepanbHbIil IEHTP UHPOPMALIMOHHO-00Pa30BATEILHBIX PECYPCOB
http://fcior.edu.ru/search.page?phrase=

6. www.ibooks.ru

7. WwWw.i-exam.ru

9. Metoauyeckue yKazaHus JAJsl 00y4arOLIUXCS M0 OCBOEHUIO TUCHUTLIUHBI

Bce Buabl 3aHATUH 10 AUCHUIUIMHE «XUMUS» MPOBOJATCS B COOTBETCTBUH C TPEOOBAHU-
amu cnenyromux CTII:

CTII CIIGI'THU 040-02. KC YKIB. Bunbl yueoHsix 3ansatuil. Jlekmus. O6mue TpeboBa-
HUS;

CTO CII6I'TU 018-2014. KC YK/IB. Buab! yue6HbIx 3anstuii. CeMUHAphI U MIpaKTH4e-
ckue 3ansATus. O0ume TpeOoBaHUs K OPraHU3alluy U MIPOBEACHHUIO.

CTII CII6I'TH 048-2009. KC YK/IB. Buzst yueOnbIx 3ausTuii. CaMmocToATe IbHas MIaHH-
pyemas pabota ctynentoB. O0mue TpedoBaHUs K OPTraHU3allMU U TPOBEICHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuii. JlaboparopHbie 3aHATHSA.
OO6mure TpeOoBaHUs K OPraHU3allMU U TTPOBEACHHUIO.

[InanupoBaHue BpeMeHU, HEOOXOAMMOIO Ha W3Yy4eHHE MAHHOW AMCHIMIIIUHBI, JIy4Ile
BCEr0 OCYIIECTBIIATH Ha BECh CEMECTP, IPEyCMATPUBAS IIPH ITOM PETYIISIPHOE TIOBTOPSHHE ITPOIA-
JEHHOTO MaTepuara.

OCHOBHBIMHU yCIIOBHSIMH TIPABHJILHOW OpPTraHW3alUy y4eOHOTro IMporecca JUis CTYJICHTOB
SBIISIETCS:

IJIAHOBOCTh B OpPraHU3aluu y4eOHOM paboThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATHS CTYIEHT MOJKEH MPUXOIUTh, UMEsl 3HAHUS 0 YK€ U3YUCHHOMY MaTepuany

10. Hepeqeﬂb I/IH(l)OpMaIIPIOHHI)IX TeXHOJIOFHﬁ, HCIIOJb3YEMBIX IIPHA OCYILHECTBJIEC-
HHH 06p330BaTeJ'[I>HOFO nmpouecca 1mo TMCuMIlInHe

10.1. MudopManmoHHbIE TEXHOJIOTHH

B yaeOHOM mporiecce o JaHHOM TUCIUTIINHE TPETYyCMOTPEHO HCTIOb30BaHNE HH(POpMa-
HAOHHBIX TEXHOJOTUM:

YTEHHE JICKIIUN C UCTIOJIb30BAHUEM CIIal1-TIPE3EHTALINH;

B3anMo/ieiicTBre ¢ oOydaromumMucs nocpeactsom JOUC.

10.2. IIporpaMmmHoe obecnieyeHue
Microsoft Office (Microsoft Excel)
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
http://fcior.edu.ru/search.page?phrase
http://www.ibooks.ru/
http://www.i-exam.ru/

10.3. ba3bl 1aHHBIX U HHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBI
CrnpaBouHo-nouckoBas cucreMa «Koncynprant-Ilnrocy;
http://bibl.1ti-gti.ru;
http://www.sciencemag.org;
http://online.sagepub.com;
http://worldwide.espacenet.com.

11. MatepuajbHO-TeXHHYECKas1 0a3a, HeOOX0AMMAas VISl OCYLeCTBJIEeHUS 00pa3o-
BaTeJIbHOI0 MPOLECcca Mo JUCIHUIINHE

s mpoBeneHus J1abOpaTOPHBIX 3aHATHI UCIONb3YyeTcs J1adopaTopus, OCHALICHHAS BbI-
TSOKHOHM BeHTWIIALMEH, 000py10BaHHEM U MaTepuallaMHi, HEOOXOAUMBIMHU AJIs IPOBEICHUS J1a00-
PaTOPHOIO MPAKTUKYMA.

MarepnanbHO-TeXHHYeCKOe o0ecnevyeHne JUCIHIIIMHbI:
- DJIEKTPOHHBIE AHATTUTUYECKUE BECHI
- CymmibHble mKagbl
- pH-MeTphI
- PacTBOpBI KHCIIOT, IEN0YER U CONen
- XuMuyeckas nocynaa
- DJIEKTpUYECKHUE HarpeBaTeIn
- DIeKTpOoU3MepUTENbHbIE TPUOOPHI
- Komnprorepsl

12. OcoGeHHOoCTH 0CBOEHMSI AMCUUIIJIMHBI HHBAJIMIAMHM U JIMIIAMHU C OTPAHUYEH-
HBIMH BO3MOKHOCTSIMU 3/10POBbSI

JUi1 MHBaNUAOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU yu€OHbBIE ITPOLIECC OCYIIECTB-
asiercst B cooTBeTcTBUU ¢ [lonoskeHneM 06 opranusanuu yueOHOro npouecca aias o0yuyeHHs UH-
BaJMJIOB U JIMI] C OIPaHUYEHHBIMU BO3MOXHOCTAMU 370poBbsi CIIOI' TU(TY), yrBepxaeHHbIM
pexktopoMm 28.08.2014 r.
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Ipuio:xxkenne Ne 1

K paboyeii mporpaMme JUCIUIINHBI

DoH/1 OLIEHOYHBIX CPEICTB

AJIA IPOBEACHUS HpOMe)l(yTO'lHOﬁ aTTeCTalum 110

Mo ITMCIHMIIJIMHE «XHuMHI»

1. TlepeyeHb KOMNETEeHUHUH 1 3TANOB UX (GopMHUPOBAHMSI.

Koanl koMnereHnuu

PesyabTarsl ocBoenuss OOII (copep:xanue
KOMIIETECHIM )

Jdran (popMupoBaHUS
KOMIIeTeHI M

OIIK-1

[TpyMeHsTh ecTECTBEHHOHAYUHbIE U OOLIEMHKE-
HEPHBIE 3HAHMSI, METOJIbl MATEMaTU4ECKOIO aHa-
lTM3a ¥ MOJICTMPOBAHUS B MPO(PECCHOHATBHOM Je-
SITCJIBHOCTH;

[TIpomMexxyTouHBII
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2. Iloka3aTe/iu U KPUTEPUHU OLIEHMBAHUS KOMIIETEHIIHIl HA Pa3JIMYHbIX 3TANaX UX (JOPMUPOBAHUS, IKAJIA OLlEHUBAHMS.

Kon n naumeno-

YpoBHU chOPMHUPOBAHHOCTH

BAHMC MHIMKA- | [y e (OPMHPOBARHOCTH (JICCKPHTITOPHI) Kpurepuii «yIOBJIETBOPH- «XOPOIIO» COTIIYHOY
TOpa JOCTIKEHUS OLCHUBAHHUA TEIILHOY

KOMIICTCHIIN
OIIK-1.4 3HaeT OCHOBHbIE (PU3UKO-XUMUYECKUE XapaKTe- OtBethl Ha Bo- | JlaeT onpenenenns | [aet onpenenenus oc- | IlpaBuibHo naer
Cocrasiser PUCTHKH BELIECTB, HEOOXOAMMBIE TIPU Pa3pabOoTKe | MPOCHI K 3K3a- | OCHOBHBIX MOHATHI | HOBHBIX NOHATHH XH- | ONpEIENCHHs OC-

omucaHue 00b-
€KTOB YyITIpaBJIC-
HUs Ha 0aze du-
3UKO-XHMHYeE-
CKHX 3aKOHOB

0000IICHHBIX BAPUAHTOB PEIICHUS MMPOOJIEM, CBS-
3aHHBIX C ABTOMATH3AIMEH TTPOU3BOJICTB, BBIOOPE
Ha OCHOBE aHaJIM3a BAPHMAHTOB ONTHMAaIBHOTO
MIPOTHO3UPOBAHUS ITOCIICICTBUN PEIICHUS TIOHS-
THUS ¥ 3aKOHBI XMMUH, KHHETHUKH O JIJIs1 O0bsCHE-
HUS ¥ IPOTHO3UPOBAHUS IIPOIECCOB, MTPOTEKAI0-
KX B OKpyxarorei cpene (3H-1)

MmeHy Ne 1-6

XUMHHU C OIIHUO-
KaMU

MHH C HE3HAUYUTEID-
HBIMH OIIHOKaMH C
IIOMOIIBI0 HABOISAIINX
BOIIPOCOB

HOBHBIX ITOHATHI
XUMUAHU

YMmeer onpenensits U Ki1accupuuupoBaTh OCHOB-
HbI€ XUMHYECKHE MPOLIECCHI, IPU pazpadoTke
000011IEHHBIX BAPUAHTOB PEIICHUs MTPOOJIEM, CBS-
3aHHBIX C aBTOMaTH3allel POU3BOJICTB, BbIOOpE
Ha OCHOBE aHaJIN3a BApMAHTOB ONTHMAaJIbHOIO
IPOTHO3MPOBAHUsI NOCIeCTBUI pemienus (3H-1)

OTBETHI HA BO-
MPOCHl K 3K3a-
Meny Ne 7-17

HasreBaer u nmosic-
HSIET OCHOBHEBIE XU-
MUYECKHE MPO-
IIECCHI C OIIMOKaMH

[Nosicusier, xnaccudu-

LHUPYET OCHOBHBIE XH-

MHUYECKHUE MPOIIECCHI C

HeOOJIBIIMMH OJICKA3-
KaMU TMperoiaBaTens

CnocobeH camo-
CTOSITEIILHO TIpa-
BUJIBHO HA3BaTh U
KJaccu(UIMPOBAThH
OCHOBHBIC XUMHNYC-
CKHE TTPOIECChHI

Baaneer meTonamu BBISIBICHUS U KJacCU(DUKAIUS
XUMHYECKHUX MPOIECCOB, TPH pazpaboTke 0000-
NICHHBIX BAPUAHTOB PEIICHUs TPOOIIeM, CBA3aH-
HBIX C aBTOMaTHU3allMel MPOU3BOCTB, BEIOOPE Ha
OCHOBE aHaJIM3a BAPUAHTOB ONTUMAJIBHOTO MPO-
THO3MPOBAHUS mociieAcTBui perienus (3H-1)

OTBETHI HA BO-
MpOCHl K 3K3a-
meny Ne 18-19

Brmomasger nungu-
BUJIyaJIbHBIE 33]1a-
HUS C OIINOKaMU

IToka3pIBaeT yacTH4-
HOE ITIOHUMAaHHE C
HaBOJISIIIIUMU BOTIPO-
CaMHM M MOJICKa3KaMu
MperoIaBaTelis Xu-
MUYECKHUX IMpoliec-
COB, MTPOTEKAFOIINX
Ha 00BeKTe mpodec-
CHOHAJILHOM JesI-
TEIIbHOCTH

CaMocTosATETHHO
JIaeT PaBUIbHYIO
000CHOBaHHYIO
OLICHKY XHMHUE-
CKHX MPOILECCOB,
IMPOTEKAIIIUX Ha
o0BexTe npodeccu-
OHAJILHOH JIeATeIb-
HOCTHU
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[Mxama onenuBanus coorserctyer CTO CIIGI TU(TY):
[To aucuuIMHE TPOMEXKYTOUHAS aTTECTALUS MPOBOAUTCS B hopMe 3auera (0e3 OICHKH)
U 9K3aMCEHa, IIIKajia OIICHUBAHUS — OajlTbHasl.

3. TumnoBble KOHTPOJIbHBbIE 3aJaHUS 1JIsl IPOBeJAeHUs] IPOMEKYTOYHOM aTTecTa-
MU,

a) Borpocskl k 3a4eTy Ui OLEHKU 3HAHUI, YMEHUd M1 HABBIKOB, CGOPMHUPOBAHHBIX Y
cryaenTa no komnerenuunu OIIK-1 B cemectpe 1.

1. Buapl aTOMHBIX OpOUTAICH

2. Tlo monoxeHuto dyieMeHTa B TabIUIle MEH IeTIeeBa YKa3aTh K KAKUM dJIeMeHTaM (S-, pP-,
d- wiu f-) OTHOCHTCS yKa3aHHBIM XUMUYECKHIA DIIEMEHT?

3. IIpoananu3upoBaTh W3MEHEHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIIbHO-BOCCTAHOBH-
TEJbHBIX CBOMCTB BEIIECTB B 3aBUCUMOCTH OT NoJioxkeHus B Tabnuue J{.M.Menneneena

4. Yto Takoe CTENEHb OKUCICHHS aTOMa XUMHUYECKOro 3jeMeHTa. CoBMajaeT Jik 3Ta Be-
JIMYKHA C BAJIGHTHOCTHIO aToma?

5. CocTaBuUTh IEKTPOHHBIE U TIOJHBIC YPaBHEHUS TSI 3a]JaHHOW OKUCIHTEIHLHO- BOCCTA-
HOBUTEIILHOM peakIuy, ONpeAeTUTh TUIl OKHCIUTEIbHO-BOCCTAHOBUTENILHOM PEakiuy, yKa3aTh,
KaKOW aTOM WJIM MOH BBIITOJIHSET (DYHKITUIO OKUCIIUTEIS, KAKOW — BOCCTAHOBUTEIIS

6. VYkazaTe BUJ CBA3M B INPEAJIOKEHHOM COeIWHEHUHU. JOHOPHO-aKLENTOPHBIM Mexa-
HU3M 00pa30BaHUs KOBAJICHTHOU CBSI3U

7. OOBSACHUTH METOJUKY OIpEEICHHs XapaKTepUuCTUK cBs3u. [lonsapHas u HemonspHas
KOBAJICHTHAS CBS3b. J{UTIOILHBIN MOMEHT CBSI3U M MOJICKYJIBI.

8. PaccuutaTh BogopoaHbIil nokazarens PH pactBopa.

9. CnocoObl BRIpaKCHHS COCTaBa PACTBOPOB, HAXOSIIUXCS B KUIAKOM, TBEPJIOM U T'a30-
o0pa3HoMm cocTtosiHueM. [lepexo/ oT oTHUX CIIOCOOOB BBIPAKEHUSI KOHIICHTPAIUI K APYTUM.

K sKk3aMeHy MOMyCKAarOTCS CTYACHTHI, BHIMIOJHUBIINE BCE (POPMBI TEKYIIETO KOHTPOJIS.
[Tpu cnade sk3aMeHa, CTYJEHT MOIyYaeT JBa BOMPOCA U3 MEPEUHs, TPUBEICHHOTO BBIIIIE.

Bpemst moroToBKM CTyIeHTa K YCTHOMY OTBETY Ha BOIIPOCHI — He MeHee 40 MuH.

0) Bonpocsl K 3k3aMeHYy ISl OLlEHKH 3HAHUI, yMEHHI M HABBIKOB, CGOPMHPOBAHHBIX
y cryaenta no komnerenuun OIIK-1 B cemectpe 2.

1.J17151 XuMHUYECKOT0 3JIEMEHTa HalKUCaTh 3JIEKTPOHHYIO (hopMyITy aToMa.

2. YKa3aTb, B COOTBETCTBHHU C KAKMMH ITPABHIIAMH IPOUCXOIUT 3aITOTHEHNE HIIEKTPOHHBIX

YPOBHEW U OJYPOBHEH.

3. K kakum snemeHTam (S-, p-, d- wim f-) OTHOCUTCS yKa3aHHBIH XUMUYECKHIA DJIeMEHT?

4. Jlns TaHHOTO XMMHUYECKOTO 3JIEMEHTa YKa3aTh HOMEp MepHoa, TPYIIbI, MTOArPYIIIHL.
Kak n3Mensiercs 3apsij siapa v paguyc aromMa B JaHHBIX TIEPHOAE U TpyTIe?

5. Hanucats snexkTpoHHYI0 hopMyy aToma B BO30YkKJI€HHOM cocTosiHUU. Kakyro BaneHT-
HOCTb MOXKET IIPOSIBIISATH IaHHBIN aTOM B COEAMHEHUSIX ?

6. I3MeHeHne KUCIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB Be-
IIECTB B 3aBUCHMOCTH OT IoJioxkeHus B Taomuie JI.1.MenneneeBa

7. YTo Takoe CTerneHb OKUCIEHUS aTOMa XUMHUYecKoro 3iaemMenTa. CoBmajgaer Jiu 3ta Be-
JUYMHA C BAJICHTHOCTBIO aToMa?

8. CocTaBUTh 3JIEKTPOHHBIE U MOJIHBIE YPaBHEHHUS IS 3aJaHHON OKHCIMTEIbHO- BOCCTa-
HOBUTEJIBHON PEAKIMH, ONPEIEIUTh TUIl OKUCINTEIbHO-BOCCTAHOBUTEIBHON PEAKLINH, YKa3aTh,
KaKOH aTOM MJIM MOH BBIMOJHAET (DYHKIIMIO OKUCIUTENS, KAKOM — BOCCTAHOBUTEIS

9. XumMudeckas CBs3b. Y CIOBHS €€ 00pa30BaHMs, IPUPOIA U ITAPAMETPHI CBSI3H.

10. KoBanenTHas xumuueckas cBsi3b. OHOAIEKTPOHHBII MexaHu3M ee oOpa3zoBanusl. [1o-
HATHE KOBAJIEHTHOCTH AJ1eMeHTOB. KpaTHOCTh cBs3H

11. JloHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBS3U
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12. TlonsapHas W HeMOJsSpHAs KOBAJICHTHAS CBS3b. JIMMOJBHBIA MOMEHT CBSI3U M MOJIE-
KYJIBL.

13. IlonsiTHe O METOJIE BaJICHTHBIX CBSI3€H U METOJIE MOJIEKYJISIPHBIX OpOuTanen

14. Onucanue XUMUYECKOH CBSI3U METOZOM MOJICKYJISIPHBIX OpOHTanel B MPUOIMKEHUH
JUHEHHON KoMOMHaIu aToMHbIX opouTaneit (MO JIKAO).

15. MonHas cBs3b U ee CBOWCTBA.

16. MexmonekynspHoe B3aumo/ieiictBue. Ban-nep-BaaabCoOBbI CHIIBI.

17. OpueHTanMOHHOE, UHAYKLMOHHOE U IUCIIEPCUOHHOE B3aUMO/IEICTBHE

18. PaccuutaTh BOJOPOIHBIN TTOKa3aTenb PH pacTBopa.

19. Crioco6sbI BbIpaXeHHUsI COCTaBa PACTBOPOB, HAXOISAIIMXCS B )KHUIKOM, TBEPAOM U T'a30-
o0pa3HoM cocTtosiHueM. [lepexo/ oT 0IHUX CIIOCOOOB BHIPAKEHUS KOHIEHTPALUI K APYTUM.

K sK3amMeHy JOMyCKaroTCsl CTYJCHTHI, BBIOJHUBIINE BCe (POPMBI TEKYIIErO KOHTPOJIS.
[Tpu cnade sKk3aMeHa, CTYJEHT MOIyYaeT ABa BONPOCA U3 MEPEUHs, IPUBEICHHOTO BBIIIIE.

Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI — HE ME€Hee 45 MuH.

4. TunoBbie KOHTPOJIbHBIC 3aIaHUA 1JISI IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmum

4.1 TlpuMepHbIi BApHAHT KOHTPOIBHOHN paboThl No 1110 XMMHYECKOH TepMOJMHAMUKE.
— PaccuuraiiTe KOHCTaHTY paBHOBECHS XMMUUYECKOW PeaKLu MPH 3alaHHON TeMIepaType
Y CpaBHUTE C KOHCTAaHTOU npu temrepaTtype 298K.
— Cpemnaiite BBIBOJ O 11€1€CO00pa3HOCTH MOBBILICHHS TEMIIEPATYPHI 1JIs1 JAHHOMN peaKltu.
BeiBo moaTBEpIMTE aHAIN30M YpaBHEHUs U300aps! B iuddepenunansHoii hopme.

4.2. TlpumepHBbIil BapuaHT KOHTPOJIBHOU paboThl Ne 2 o pazaeny «Da30Bbie paBHOBECHS
— Paccuuraiite TeraoTy ucnapeHus KUAKOCTH MO CIIPABOYHBIM JaHHBIM 3aBUCUMOCTHU P =
f(T).
— HauepTuTte KpUBbIE OXJIXACHUS ISl YKa3aHHBIX COCTABOB AHArpaMMBbl TUIABKOCTH.
— PaccuuraiiTe pacTBOPUMOCTb IITIOKO3HI B BOJIE TIPU 33JaHHON TeMIIepaType.

4.3 TIpuMepHBIi BapHaHT KOHTPOJIBHOU paboThl Ne 3 10 2JIeKTPOXUMHUH.

— Paccunraiite noreHuuainsl 31eKTpooB 1 D/[C aneMeHTa, COCTaBIEHHOIO U3 BOAOPOI-
HOTO U XJIOPHOTO 3JIEKTPOJOB

— AmoMmuHU# ckienan ¢ Meapio. Kakoit u3 MetamioB OyieT OKUCTSATHCS (KOPPOIUPOBATH),
€CJIM 3TH METAaJUIbI MONAaAyT B KUCIYIO cpeny?

— CocraBbTe cxeMy raJibBaHH4ECKOT0 3JeMeHTa, o0pasyrouiero npu aToM. Hanummure cym-
MapHYIO JIEKTPOJHYIO peakiuto. PaccunTaiite crangaptayro 9/1C atoro anemeHTa.

— Kakoit u3 MetamioB cieayet BIOpaTh AJisi MPOTEKTOPHOM 3alIUTHI OT KOPPO3UH CBUHIIO-
BOI 000J10uKM Kabensi: IMHK, Maruuil nim xpom? Hanummre ypaBHeHUs: peakiuii, nmpo-
TEKAIOIUX MPU KOPPO3UH MPOTEKTOPA.

4.4 TlpumepHsblii BapuaHT UHAMBUIYATbHOTO 3a/1aHUS 110 XUMHUYECKONW KHHETHKE.

— Onpenenure NopsAI0K XUMUYECKON peakuu (rpaduueckuM METOI0OM UM METOJIOM TOJ-
CTaHOBKH ), BpEMsI MOJIYIPEBPALICHHS], KOHCTAHTY CKOPOCTH pEakliMu, BpeMs, 3a KOTOpoe
npopearupyet 10%0 ncxomasoro BemiecTsa.

— Onpenenurte SHEPrUI0 aKTUBALIMU XUMUYECKOM peaKkuu, 3HaUeHne KOHCTAaHThl CKOPOCTH
IIPU 3a/1aHHOM TeMIepaType U TeMrepaTypHbld KO3 (ULMEHT TaHHON peakiuy.

4.4 TlpuMepHbI BApHaHT UHIMBUAYAIBHOTO 33JJaHUS [0 OCHOBHBIM MOHSATHM, CTPOCHUIO U XH-

MHYECKOHN CBSI3U.

— Pacnpenenure yka3zaHHBIN ITepeueHb BEIIECTB 110 KJ1accaM

—  VYKaXuTe TUIl XUMUYECKOM CBSI3U B IPEIOKEHHOM CIIMCKE COEUHEHUM.

—  YKaXuTe YUCIIO IPOTOHOB, HEUTPOHOB U JIEKTPOHOB B NPEAJIOKEHHOM CIIHCKE aTOMOB
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5. Metoanuyeckue MarepHajbl JJIsl ONpe/eJieHHsl NMPOLelypP OLEeHHWBAaHWS 3HAHMIA,
YMEHHI U HABBIKOB, XapaKTePHU3YIOILIUX ITANbI GOPMHUPOBAHUA KOMIIETEHIUI.

IIpomesxyTouHas aTTecTanys 1o AUCHUILIMHE IPOBOJUTCS B COOTBETCTBHM C TpeOOBAHU-
amvu CTIT CTO CIIOI'TU(TY) 016-2015. KC YKIB Ilopsiiok mpoBeaeHHs 3a4€TOB U IK3aMEHOB.

[To nucuunianHe MpoMEXyTOYHas aTTecTalus npoBoautcs B opme sk3amena. [llkana
OLICHUBAHMS Ha IK3aMeHe OauTbHas (COTIUIHOY, «XOPOIIOY», KyIOBIECTBOPUTEIHHOY, «HEYIOBIIC-
TBOPUTEIBLHOY).
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